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PO3POBRKA METOJAUKH RKIJIBRKICHOI'O BUSHAYEHHSA
AIIOYNX PEYOBHH JIIIIOCOMAJBHOI'O CITPESA
AJId SOBHIIITHBOI'O SACTOCYBAHHS «EDIAJIb»

IIpogedeno KomnekcHi Guauro-ximivni 0ocnidnceHn s, axi 00360aULU OnMuMidyéamu ma anpoéyea-
mu 6 ymosax 6upobHUYMEa 06a AHALIMULHUX Memo0a 6U3HAUEHHA 6 MiCMY iIHKANCYIb08AHHUX 6 AiN0Co-
Mu kamionHux nenmudie 0epmaibH020 Wapy WKipu céuri 6 npenapami cnpeil « E¢iaav». Pospobaeni ma
enposadiiceni memoduru nepesipru axocmi nPoMixcHoi npodyryii ma cneyu@irayii KOHRmMporo Ha emani
supobHuymea cnpeio «€gianv»: 6KAI0UEHHA KOHYeRmpamy 0iaKy 6 cycnernsiio ainocom (Hanienpodyxm),
OMpUMAHHA 20m0o60i popmu (He pacosarna npodyryis), pacysarnus (He mapKoeara npodyryisa).

Knawuwoei cnosa: ninocomu, IenTUAN, TOHKOCIOMHA Xpomarorpadisd, esekTpodopes, creKTpodoTome-

TPis, JEHCUTOMETPis, CIIpei.

ITIOCTAHOBEKA ITPOBJIEMHA

Opne i3 akTyaJIbHUX 3aBJaHb Cy4acHOro hapMa-
IEeBTUYHOI'0 BUPOOHUIITBA JiKapChbKUX 3ac00iB, 30-
KpeMa JiimocoMaJIbHUX IIpernaparTiB € 3a0e3rneyeHHsd
craugaprusanii ta ceprugikamnii HaHomarepiaiB
[7]. Ha IIAT «®apmak» po3pobJieHO JimocomaJib-
Huii cupeit «Edians» npusHaueHuU A1 JIiKyBaHHA
pau pisHoi etioJiorii [3, 5, 8]. Pospobka smikapchKo-
0 HAaHOTEXHOJIOTIYHOro 3ac00y i3 BKJIIOUEHHAM [i-
I0YOl PEYOBMHU — KOMILJIEKCY KATiOHHUX IENTULIB
B JlimocoMmu MaJio Ha MeTi 30inmpmmTy 6GiomocTyIi-
HiCTh mpemapary, 3MEHIIIUTHA MOXKJIUBIiCTD MOO6iuHOT
il Ta BUpIIINTY 3aBAAHHSA IPUILiJILHOTO JIIKYBaHHSA
Ta 3aTOEHHA IOBEPXHEBUX paH. JlimocomHuit cupeit
(rimocoMHa eMmysbciiiHa (apMaleBTHUHA KOMIIO-
3uIlisg) po3polbieHui i3 BUKopucTaHHAM (dochaTn-
IUIXOoNiHy coeBux 006iB. IIpm (dapmareBTuuHIiN
Po3po0IIi moexHyBaMM TPamUIiiiHi (apMaKomeni
meTonu (Pi3MKO-XiMiUHOTO AOCJIiI)KEeHHSA Ta HOBi
TeXHOJIOTII IJIA OI[iHKY iHKAaICyII0BaHHs (HaBaHTa-
JKEeHHS) JIITOCOM KaTiOHUMU NeNTUAAMU.

AHAJII3 OCTAHHIX JOCJAIOKEHD
TA IIYBJIKAIIN
IIpssme BusHauYeHHA KiabKoOCTi 6GiJIKy B mpe-
mapaTti JIimOCOMHOI eMyJabcili He J03BOJISE OTpU-
MaTU KOPEeKTHiI JaHi 3a paxyHOK HecnenubiuyHUX
peakIiii i ONTHUYHOrO NOTJIMHAHHA (ochaTuaui-
XOJiHy B cKJyaxi mryuyHux mMeM6paH. Iligxomxumn
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MeTOofaMM BUSHAUEHHA [OJIi IHKaICyJhOBaAaHUX
PEUYOBUH yCEPEAWHi JIITIOCOMHOTO KOMIIAPTMEHTY
Ta/abo amcopOOBaHMX Ha JiIOCOMAaX, BKJIIYEHUX
y Gimmapu BiZHOCHO BiJIbHOI [IifOUOi PEUOBUHU € IIPO-
BeJIeHH IPOIleIyPY PO3AiieHHA (HAIPUKJIAL, TeJIb-
xpomarorpadis, yabTpaneHTpu@yryBaHHS, Kalli-
JAPHUN exeKTpodopes abo aiaris) [3, 7]. OcrarnHimM
yacoM JJisg 1poro Kpim meronis BEPX Bukopwucto-
BYIOTH MeTOJ, KaliJlapHOro ejeKTpodopesy, Iepe-
BaraMu sIKOr'o € BUCOKAa e(DeKTUBHICTb PO3/iJIeHH,
€KOHOMIUHICTh Ta €KOHOMHEe BUKODHUCTAHHA pe-
arenTiB [12]. Metox KamijmspHoOro eJyiekTpodope-
3y HaBexeno B BP 2009, EP 8.0 (2.2.47. Capillary
electrophoresis), JP 15, USP 30. IlepeBaru meTomy
KaIiJIApHOTO resib-eJIeKTpodopesy, pa3om 3 iHIIHI-
MU, — IIe, 30KpeMa, MOYKJINBiCTL BUKOHAHHSA aBTO-
MAaTHU30BAHOI TOCJIiJOBHOCTI CEpiliHMX aHaJi3iB B
KOHTPOJIbOBAHMX yMOBaxX Ta Ipelnusiiina 4yTiau-
BiCTH IETEKTOPIB.

BUAIJTEHHSA HE BUPINIEHNX PAHINITE
YACTHUH 3ATAJIBHOI ITIPOBJIEMH

JlimocomanbHi ikapcbKi 3aco6u MaOTh BUTPU-
MyBaru HeoOXimHi BumpoOyBaHHA Ha Aiodi i go-
TOMiKHI peUOBMHM, a TaKOXK i crernmupiuni BUIIpO-
OyBaHHSA, 30KpeMa MIJd JaHOI KOHKPETHOI m1030-
BaHOlI opmu — sginocom. OcKinbKU JimocoMu oco-
0JIMBO YYTJUBI MO 3MiH TEXHOJIOTiYHOTO IIPOIIECY
imaciiTabyBaHHA, HeoOXiAHO UiTKOiAeHTUDIKyBaTH
¥ omiHWTHM KpUTHYHI BUPOOHMUI mapamerpu (Ha-
IPUKJIAZL, MaciITa0yBaHHA, METOJ iHKAICYJIIOBaH-
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HsI, PO3Mip YAaCTHMHOK TOIIO), IIPOBECTU BCebiuHi
JOCJIiAKEeHHA MOMKJIUBOCTL 3MiH KPUTUYHUX IIapa-
MeTPiB Ha BCiX CTAiAX TEXHOJIOTIUHMX IIPOIIECIB.

CoekTpodoToMeTpryHo OiIKM B CKJAZAi Jimo-
COMHUX IIpenapariB KOPEeKTHO BU3HAUUTU HEMOXK-
JINBO Yepes BILINB MATPUILi (JIiTOCOMHUX MeMOpaH)
Ta 3aBaKAMONUN BIJUB ONTUYHOI'O IIOIVIMHAHHS
MileJapHUX KOMILIEKCiB JimigiB, ToMy HeoOXigHa
po3poOKa HOBUX METOAUK KOHTPOJIIO KiJIbKiCHOTO
BMicTy GinKiB .

®OPMYJTIOBAHHA IIJIENA CTATTI

Po3pobka MeTOOUK KOHTPOJIO AKOCTi CIpEro
Ha OCHOBi eMysbcii srimocom 3 xKommiekcom 6ioso-
TriYHO aKTUBHUX PEYOBUH €KCTPAKTY JE€PMaJIbHOTO
mapy mkipu cBuHi. OnTuMisania MeTOAMKY Kijib-
KicHOro BU3HAUEHHS NENTUAIB B JIITOCOMHi#M dopmi
mpenapary.

BHUKJAJL OCHOBHOI'O MATEPIAJIY
JOCJHIAKEHHA
MeTtomu mocigsKeHHa
B  mocaimxeni
«Ediannb»
Hi menmTHgaMu AeNpPOTEiHiZ0BAHOTO AEPMAaJILHOTO

BUKODPHCTOBYBAJM IIpemapar
(emynbcia JsinmocoMm, AKi HaBaHTaKe-
mapy mkipu cBunei) [3, 5, 8]. Jlimocomu oTpumy-
BaJIU yJIBTPAIeHTPUDYTyBaHHAM 3pas3Kis (6 rogms,
21 000 g), nenrpudyra Eppendorf momensr 5810R.
AJniKBOTH Oocazy mepepo3YnHANA B HATPiH pocdar-
"Homy Oydepi P, pH 4,0 ( B mepepaxyarky 120 mr/mr
6inky B 1 M) i yia py#iHYBaHHSA JinmocoM o6pobJid-
Jau yabTpasBykoMmM mporarom 20 XB (IOTYKHICTH
100 ta 37 kgH). BuxopucToByBaau PpPO3BEIEHHS
BunpoOyBaHoro posuuny Bixg 80 mo 120 % Big Ho-
MiHambHOI KoHmeHTparii. Iasa kKiabkicHoro Bin-
HOCHOTO BU3HAUEHHA OiJKiB TOTyBajiu pPO3YUHU
HOpiBHAHHA aas0yMiny Omuauoro (Cat.Ne A7906,
Sigma-Aldrich, CIITA) B miamasoHi KOHIeHTpAIiil
Big 50 mxr/mia go 500 mxr/mia. CmoexTpodoTome-
TPUUHI BUMipIOBaHHS IPOBOAMIN HA CIIEKTPOGOTO-
merpi Shimadzu UV-VIS-2401 PC.

Kamninapuuit erekTpodopes IPOBOLUIN HA TIPU-
nani PA80OPIus (Beckman Coulter, CIITA) 3 PDA-
IeTeKTOpOM Ha OCHOBi miogHoi Mmarpuiii. Ejiex-
Tpodopes HPOBOAMIM B TEPMOCTATOBaHil Kaceri
3 HeMOAU(DIKOBAHUM KBapIeBUM KalilapoM (BHY-
Tpimui giamerp 50 MKM, 3arajsipHa [JOBXKUHA
57 cm) mpu Temnepatrypi 25°C, AKuil 3aIOBHIOBAJIN
reseBuM-0ydepom (pH = 8,0; 0,2 % SDS) srigno
IIPOTOKOJIY BUPDOOHUKA CUCTEMU (hapMaIleBTUUHOTO
anasnizy PA80OPlus. 3paskm pO3YMHSIN y Tesb-
oydepi g spaskis (100 MM Tpuc-HCl,pHS,0; 0,1%
SDS), nemaTypyBaJu mepes HaHeceHHaM 3a 100 °C
3 xB. Kanminapuuii erektpodope3 mpoBOoAUIN IPU
3HaueHHi edexTuBHOI Hanpyru 20 kB, saranpawnii
yac aHawisy 35 xBuaumH. BUKOpPHUCTOBYBaJIu KO-

Mepuiiini Habopu nna aHaaidy 0igKiB B mpucyT-
Hocti JICH B mosiakpinamigaomy rexi (SDS-MW
Analysis Kit, Beckman Coulter, Cat.N # 390953)
3 MapKepamMy MOJIEKYJISIPDHOI Barw, IOZATKOBO BU-
KOPHCTOBYBaJu HAbOip KOJbOPOBUX OiIKOBUX JIeHd-
mepie (Thermo scientific, Spectra multicolor low
range protein ladder, Cat.N #26628). [lerekTyBan-
HA IpoBoguu B YP-uacTuHi cnexktpy upu 220 HM,
ta 280 um. KepyBaHHA mporefypaMu Ta yMOBaMU
aHaJIizy, 0OPOOKY CUTHAJIIB IeTEKTOPiB, PO3PAXYH-
KU esieKTpodoperpam IpOBOAYIIN 32 JOIIOMOr00 KO-
MepIiiiHoro nmporpamuoro 3abesneuenus 32 Karat,
v. 9.0, 110 BCTaHOBJIEHE HA CUCTEMi (hapMaIieBTUY-
Horo kKamigspaoro amaaisy PA800Plus (Beckman
Coulter, CIITA).

Hns KinbKicHOTO BU3HAUEHHA HENTUAIB Aep-
MAaJILHOI'O IIapy 3PasKy POSUMHEHUX JIIITOCOM Iie-
PEHOCUJIM METOAOM I[aCUBHOIO NOT-OJIOTTIHTY Ha
HIiTpOUEe0I03HNH GinbTp, AKUHA KinbKicHO abcop-
Oye Ginku (o 80-100 mxr/cm?) y BigmoeimuoCTi mO
mpoTokoaiB BupoOHuKa [11]. Ha namuctku memOpa-
Hy HaHOoCmMIu o 20 MKJI CTaHJAPTHOTO PO3UYUHY,
migcymysaau Ha nosiTpi mpu 40 °C, i dikcyBaam
B posunHi (0,2 % raroraposoro miamszerimy, 30%
meraHoay, 0,2 M HaTpito ameraTry) nIpu KiMHaTHIiN
Temneparypi 5 xBunuH. Ilicia BizmMuBanHAa (hoHO-
BOT'0 3a0apBjieHHA OapBHUKA BUKOHYBaJU ITU(MPO-
Be (pororpayBaHHA [JIA HACTYIIHOIO IU(POBOIO
cKaHyBaHHsA. 3a gomnomororn mporpamu TotalLab
Quant Bepcia 13.01 (Totallab Ltd, England Sigma
#7704547-1EA) B AKoOCTi iHTerpymo4oro AeHCUTO-
MeTpa IIPOBOAWMJIM [EHCUTOMETPUYHE KiJbKicHe
BusHaueHHs. [y pO3paxyHKIB BUKOPUCTOBYBAJIU
enexTpoHHi Tabauni MS Excel. B gocaimsxeHHAX
BUKOPHCTOBYBAJIM HACTYIHI CHOJYKH: AOAEI[HJI-
cyabdar Harpito, Tpmc- rigpoxsopuay, Gera-mep-
rkamroeranoJ (Sigma-Aldrich, PN M7154, M6250),
MeTaHOJI, coJi HaTpiro (ochopHOKUCIIOTO Ta iHIITL
peakruBu KBasidikanii HPLC grade (BupoGuuirea
Sigma-Aldrich), Boxy ounireny, yabrpa Giasrposa-
Hy Ha amapari Direct 8 (MilliQ).

PE3YJIBTATHU TA OBI'OBOPEHHA
BaxkyimBrM IOKa3HUKOM € KiJbKicHe BU3HAUYEH-
HA BMicTy Jifouoi JiKapchKoi peuyoBUHY Ta cTabinb-
HiCTBb IIHOT'0O TOKA3HUKA TP BUPOOHUYNX IIPOIEAY-
pax Ta 30epiranui. B Tabauni 1 HaBegeHi 3araabHi
TIOKa3HUKU T'OTOBOTO IIpenapary cupei «Ediaab».

Ta6aums 1
IIOKA3HHUKH AKOCTI CYCIIEH3II JIIITOCOM

HasBa moxkasHuka

HopmyBauusa

Omuc CrabisnbHa eMyJabciss Bif 6ijo-
r'o JI0 YJKOBTYBATOr'0 KOJIbOPY
pH Or 5,2 10 5,6

Paswmip wactun, um | Ot 50 mo 110
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Arperaniiiny cTabiIbHICTD JIi30COMAJIBHOL [guUC-
nepcii nmpenapaTy Bu3HAUaJIX 3a BiJHOCHOIO 3MiHOIO
ONTUYHOI TYCTUHU Ha AOBXKUHI XBuiai 650 HM micimsa
ocsiTienHsa 10 xBunuH neaTpudyrysanuag 3a 10000 g.

3 D, -D,
D,
e, D1 — ontuuna ryctuHa 3pas3KiB JimocomMasibHOL

eMyJIbCil 0 HeHTPuyTryBaHHSI;
D2 - ontmuna rycruHa 3paskiB JiimocoMaabHOI

)

eMyJIbCii micsia meHTpudyryBaHHsA.

BuwmiproBaHHA IIOKasaJm BifgcyTHicTE 3MiH
OIITUYHOI I'yCTUHU 3pasKiB JIiNTOCOMAaJILHOI eMyJb-
cii, mo cBiAYMTL PO arperamiiiny crabiIbHiCTH
mmpemnapary.

Havm mnpoBemeHO BHM3HAUEHHA KiJIbKicHOTO
BMicTy menTuziB MeTogoM KamismapeHoro SDS-
eJieKTpo(opesdy B MoJiaKpUIaMiJHOMY TeJIi IIpera-
pary «Edianb». Icuyoui MmeToguku aHarisy 6iaKiB
ONTHUMi3yBaJju 3a €JeTPOPOPETUYHN MU [TapaMeTpa-
MU, irenTudikamiro mikiB Ha eseKTpodoperpamax
BUKOHYBAaJIX METOIOM 30BHIIITHiX cTaHmapTiB. Haii-
Kpaire mornuHaHHA B Y®P-mianmaszoui mpu 220 HM.
3a CIIeKTPOM B Me’KaX HiKy izeHTudikyBasm meBHi
KJIaCH CHOJIYK 3a IX CHEKTPAJFHUMIi BJIACTUBOCTSA-
Mu xpomodopiB OiomosimepiB 3a MakcuMyMax Ha
280 Ta 254 um. Buxogsauu 3 MOKJIMBOCTEI CUCTEMU
I hapMaleBTUYHOI'O KalliJIAPHOTO esieKTpodope-
3y IPOBOAMJIN OCJIiIKEHHA BU3HAYEHHSA AKiCHOTO
CcKJaAy JiimocoMHOro mpemnapary. Ha puc. 1 HaBeme-
HO THUIIOBY XPOMATOTrpaMy PO3MOAiJy KOMIIOHEHTIB
CKJIQJAHOI cyMinri mosrimenTuaiB Ta JgimifgiB micida
Ipo0OIiArOTOBKY 3pas3KiB mpenapary (ZeHaryparii
B mpucyraocti 1 % IICH). Iounuii merepreHTt no-
menuicyabdaTr HATpilo PyHHYeE JimocoMHi OGimmapu
OyB0AIloOK, BiAIIOBiAHO BMICT JIiMOCOM BUXOIUTH
Has3oBHi. TeopeTnyHO OUiKyBaJiu, IO HA €JIEKTPO-
doperpamax mOBMHHI O6yTH IeTEeKTOBaHi ABi OKpe-
mi ginmaaku KommuekciB [JCH 3 6inmkamu i okpemo
3 (ochagutunaxosinom. PosgisieHHsa B3IOBXK Ka-
MijApy 3 BUKOPUCTAHHAM [JiOAHO-MAaTPUYHOTO fe-
TEKTYBaHHA [O3BOJIUJIU BU3HAUUTU iHTEHCUBHICTH
NOTJIVHAHHA IiKiB CKJIAJOBUX PEYOBUH Ipenapary
cupeii «Edianb». [leTeKIlito BUKOHYBaJIU HA Pi3HUX
moBxkmHAxX xBuab (220, 250, 254 Ta 280 um), 3a-
MUCYBaJM CIEKTPU i IOopiBHIOBaiu e(peKTUBHICTH
IIOTJIMHAHHA aHAJITIiB i momepegHBO 3a0apBJIIeHUX
KOMEpIiMHUX cTaHAapTiB OiJKiB Bu3HAUYEHOI MO-
JIeKyJAspHOI Macu. SIK BUAHO, HA TUIOBiH eJeKTPO-
doperpami 3pasky mnpemnapary cropeio «Ediaab»
(puc. 1) menTunHa GPpariia BUABIAETHCA Y BUIVIALL
ILJIACKOTO IiKy 3 po3momijioM OiJIKOBHX JIAHITIOTiB
Bix 5 mo 12 k/l. Ha pucyHKyY 2 HaBeIeHO THUIOBY
NIOPiBHAJBHY eJeKTpodoperpamMy pPO3MIOAiTy pedo-
BUH Ha A0BKUHI xBuiai 280 HM B 3paskKy Jimocom
3pasKy

3 KaTiOHHUMH TOJINenTUIaMu Ta B

miamebo — Jgimocom 6e3 6inkiB. Ha mpogini pos-
IOJiNy IOMiHye XapaKTepHUH IIiK CTPYKTYD DO3-
ypuHy miaanebo (JIimocoMHaA eMyJsibciss 6e3 HaBaHTa-
JKeHHA KATiOHHUMU NEeNTUAaMU), 110 BUXOAUTH Ha
14,5-15 xB. BigmoBigae po3moainy B reji KOMILIEK-
ciB iomnoro gereprentry ICH 3 mikpominensapuu-
Mu cTpyKTypam dochozutunxoniny. dna subopy
AHAJIITUYHOI NOBYKWHU LEeTEKTYBAaHHS IOPiBHIOBA-
JI1 iHTeHCUBHICTH OITUYHOTO TOTJIMHAHHA Ha Pis-
HUX XBUJIAX AeTeKIii. AHaIi3 JaHUX KaliJapHOTO
enekTpodopesy, 110 HaBeJeHI Ha puc. 2 MOKAasye,
110 BJIACHE ONTWYHE IOTJIMHAHHA Ha JOBXKUHI XBU-
Ji 280 HM B 30Hi PO3IOAiNy MiKiB KaTiOHHUX MEITH-
IiB B KiZbKa pasiB MeHIIe, Hi)K Ha JOBYKWHI XBUJIi
220 M. Ile MOKJINBO IOACHIOETHCA MEHIIIOI KiIb-
KicTio XpomMaTodOpiB (AMiHOKUCIOT 3 apOMATUUHU-
MU IUKJIAMU — TUPO3UH, TPUNTO(MaH) B CKIaLi KaTi-
OHHUX IENTUZIB AePMAaJIbHOIO IIapy IIKipy CBUHI.
Tako MPOCTiAKOBYIOTHCS TUIIOBI AJIsT YMOB Kaili-
JIAPHOTO eJIeKTpodope3y IPU HAHECEHHS JIiITOCOM-
HOI (hopMu mpenapaTy 3HAYHI KOJIUBAHHA HYJIHOBOI
Jginii nig gac enexrpodopesy. Tomy onTuMaIbHIMHI
ymMoBaMu AudepeHItiagbHOL eTeKIil KaTioHuX men-
TUAIiB METOJOM KAaIliJITPHOTO eJeKTpodopedy OyJia
o0paHa JeTeKIlid Ha oB:KuHi xBuii 220 HM.

IIpu BmockoHaJieHI Ta BiAOOpi yMOB eJIeKTpoO-
dopeTuUHOrO pPO3JiJIeHHA KOMIIOHEHTIB 6ys0 IIO-
KasaHo, II0 IPY BUKOPUCTAHHI AiOAHO-MaTPUYHOTO
JeTeKTyBaHHA Ha Pi3HMX OOBKHHAX XBuiab 220,
250, 256 Ta 280 EM MiHiManpHI mymu cunemudiu-
HicTs nna OinkoBoi ¢pakmii BUKOHyeThCA came
Opu [OeTeKTyBaHHI Ha MoBKHHI xBuai 220 HM.
Cuaip BigmiTuTH, mo memOpaHi JgimigHi KoMIIeKkcu
POCJIMHHOTO IOXOAKEHHS B YMOBaXx eJIeKTpodopesy
3 aniomnuMm gereprenToMm [ICH yrBOpIOIOTE Mirme-
JIAPHI KOMILJIEKCH, 110 MirpyoTh B IOJiakpimamiz-
HOMY TeJli 3 HapaMeTpaMy yMOBHOI MOJIEKYJIAPHOL
macu GiomosrimepiB Big 12 mo 15 x/la. SIK BugHO Ha
xpomarorpami (puc. 2a) pochazuruxonin-JICH wmi-
LEeJIAPHI KOMIIJIEKCH MirPYIOTh ¥ BUTUIAZL OKPEMOTO
miky AKUE MaiilKe BTPUYi IIEPEBUIIIYE 3a ILJIOLIEIO
KiJbKicTh KaTiOHHMX IMENTHUAIB B CKJAIi Jilmocom
npenapary. IIik dochazuruxonin-JICH romniex-
ciB mpu iHIMKUX yMOBax eJIeKTPOMDOPETUIHOrO PO3-
IiJIeHHA 32 PaXyHOK O1iJIBIIIOro KiJbKicHOrO BiATYyRY
Ha IeTEeKTOpi MOKe MAacCKyBaTHU BiJJHOCHE HEBeJIU-
KHUH 3a ONTHUYHUM HOIVIMHAHHAM (ONTUYHUM Bif-
T'yKOM) IIiK KaTiOHHUX HeNTHUAiB i JaBaTu 3aBUIIle-
Hi KiTbKiCcHI MOKa3HUKM BMiCTy iHKaAIICyJIbOBaHUX
6inkiB. 3 iHIIIOrO 6OKY, BJacHe ONTHUYHE IOTJIMHAH-
H B yAbTpadiosieToBill YaCTUHI CIIEKTPY KATIOHHUX
HEeNTUIIB 3aJIeKUTDH BiJi aMiHOKKUCJIOTHOT'O CKJIALY,
KiIBKOCTI XpoMOMOPHUX I'PyIl aMiHOKHUCJIOT i, Bif-
THOBiJHO, MOK€ iCTOTHO BiApi3HATHCA 3a IIUMU IIO-
KasHUKaMM BijJi TUIOBUX MapKepHux OiJKiB, 30-
KpeMa anb0yMiHiB CHPDOBATKU.
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PDA - 280nm
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Minutes.

a) Enexmpogpopezpama po3nodiny maxpomonexyn 6 ITAAT (0,8% JJCH) demexuyis Ha 008HcUHL X8UILL
280 um 3pa3ky ninocom 3 iHKANCYIb08AHUMU KAMIOHUMU nenmudamu 0epmanbHoz0 uapy WKipu

CBUHL;
PDA - 280nm
'SDS MWSDS Protein.met9/17/2014 9:55:09 AM001
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-0.015 -0.015
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Minutes

b) Enexmpoghopezpama pos3nodiny maxpomonexyn 6 IIAAT (0,8% JJCH) demeruyis Ha 008X#CUHL X6UTLL
280 num, 3pas3ox naaye6o — npenapam «nOPOHCHIX» JiNOCOM.

Puc.1. Exexrpodoperpama po3nodiny maxpomonexyn 6 ITAAT (0,8% JICH ), Oemekuis Ha 008X uHi X8ULi
280 nm, ymosu npobonidzomosku onucari 6 po3diai « Memodu docaidxcernHsa»

— [18]
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k! PA 800 plus-220 nm
—— SDS_ Peptides4.met9/17/2014 3:12:45 PM0011
SDS_ Peptidesd.metvn19-17-2014 3-12-45 PM007.dat
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a) Enexmpocgopezpama po3nodiny maxpomonexyn 6 ITAAT (0,8% JICH ) 3pa3ky ainocom 3 inkancyavo-

6AHUMU KAMIOHUMU nenmudamu mepmaibHoz0 ULapy WKIpU c8Uuri; Ymosu npobonidzomoeku onucari 8

po3dini « Memodu docnifxncenHs»
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b) Enexmpogopezpama posnodiny maxpomonexyn 8 [IAAT (0,8% JJCH )0emeruis Ha 008HCUHI XB8UILL

220 nm.

Puc.2. Tunosa exexmpoghopezpama poznodiay maxpomonexys e ITAAT (0,8% [[CH ), demeruyisn

Ha dosxcuni xeuni 220 HMm.
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Yacuwmirparmii Bigmosiguo: nentungu — 11-13x8., (pH = 8,0); BBoa: 30 mBap 10 c; manpyra — 30 kB,
docharuginxomin (MimeaapHuii Kommiaexc) — Tuck 50 mBap, A =220 um ).
14,5-15 xB. YMOBU KaIliJIIpPHOTO eJeKTpodopesy Ha puc. 3 HaBeneni Tumosi ejgekTpodoperpamMmu
HaBegeHi B po3fini «Merogu mocaimskenHsa» ((DOHO-  PpOSMOAINY CTaHAZAPTHUX MapKepHUX OiJKiB, aAKi
Buii enextpoit IIAATrenesuit Tpuc-HCL 6ydep BUKOPHCTOBYBaJU AJSA KaJIiOpyBaHHA Kaliadapy.

PA 300 plus-Z20 nm
VNS0 14 121403 PM
404 2 40

4 3

mau

mau

1] ULJ 6 Lia
7
] ) L

a) Tunosa enexmpogopezpama po3nodiny maprepie monrexynraproi eazu SDS-MW Cat. N# A51970AC
(Beckman Coulter, Inc.) (1.-10 ka, 2.- 20 k/a; 3.- 35 ka: 4.-50 k/la; 5. —100 kl{a, 6.-150 k/la; 7.— 225
xla).

aom P08« 2t Faom
—— 0% Protee muetd 18 4 2200 PRIT
182014 22010 PSS Protesme S Latut

Name
Migition Time

10313

15210 =

a

b) maprepu monrexyaaprol 6azu (6 KorbOPOBUX peKOMOiLaHMHUX 0inKie 3 macamu 6i0 2 0o 40 klla
[Spectra Multicolor Low range Protein ladders, Cat. N#26628 (Thermo scientific)].

Puc. 3. Tunosa eaexmpogopezpama po3nodiny marxpomorexyn 6 IIAAT (0,8% JJCH ), demeryis
Ha dosxcuni xeuni 220 nm

— [20]
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Amnanis npemapary cnpeit «Edians» meromom
KamijJapHoro esekTpodope3y IOKas3as, IO B YMO-
Bax oOpoOKu Jimocom ioHHuUM gereprentTom [ICH
MeNTUY JepMaJIbHOTO IITapy MIKipy CBUHI po3moxi-
JAI0THCA Y BUIVIAAL IIMPOKOI eJeKTPOo(hOpeTHUHOL
30HU YiTKO BiJOKpeMJIeHOI Bij 30HU Mirpamii mime-
JIAPHUX KOMILIEKCiB docharupuaxoniny. Ilikaso,
10 Ha eJeKTpodoperpamMax pPO3MIOAITY MaKPOMO-
JIEKYJI KUCJIOTHOTO €KCTPAKTY AePMAaJILHOTO IIapy
MIKipy CBMHI He BUABJIEHI ITiKM KOMIIOHEHTIB 3 Xa-
PAKTEepHUM [JIA HYKJIEIHOBUX KWCJIOT IOTJIMHAH-
HAM Ha xBuJji 254 HM (ZaHi He HABOZATHCHA).

Ha sBiaminy Big pyTunHOro esextpodopesy
B ITAAT 6yioKax mpsAMa perictTpaiiia posmogiay mMa-
KPOMOJIEKYJI TO3BOJISIE HiBeIIOBATH (DOHOBU A BILIUB
JiniTHUX KOMIIOHEHTIB i BUBHAUaTH iHKAMCYJIbOBa-
Hi KaTiOHHI IenTuAY eKCTPAaKTy AepPMaJIbHOTO ITIIapy
mIKipu 6e3 eTany 3B’A3yBaHHA 3 6iJI0K crreriupivHumM
b6apBHuKaMu. PobacTHiCTh MeTona AJIs1 BUSHAUCHHS
BMicTy GiJIKiB B cKJaji JiimocoMm mpemapary cIipeit
«Edianb» 3a1eKUTh Bifl peTeIbHOTO KOHAUI[iI0BaH-
HA poboYoro Kaminapy i BiATBOPEHHSA yMOB BUKO-
HaHHA KaiJApHOrO ejeKTpodopesy, 3aCTOCyBaH-
Hs OpeHJOBUX KOMEDPI[iHUX CTaHIAapTU30BAHUX
HabopiB cepTudikoBanmx BupoOHUKiB. Ileit meros
imeanbHO MiAXOOUTH Ha eTali po3pobKH, ajie JOCUTDH
IOPOTUi A1 BUKOHAHHSA PYTUHHUX aHAJi3iB.

OpHaK [JId TOTOYHOTO KOHTPOJI0 BUPOOHUIITBA
JIinTocoMaJIbHUX IpelapaTiB BU3HAUYEHHA ITOKA3HU-
Ka iHKaICyJIbOBaHUX IENTUAIB B JIITOCOMAaX CIIPEI0
«Edianb» DominbHO BUKOHYBATU iHITUMU aJIBTED-
HaTUBHUMHU MeTogamMu. Hamu Oysia 3ampomoHoBaHa
HeCKJaJHA TeHCUTOMETPUYHA METOAUKA BUSHAUEH-
HA BMICTy HeNTHIIB, IO IIEpEeHECEeHi Ha HiTpoIe-
J1003HI MeMOpaHu. BifHOCHY KiNbKicTh menTuais
KOBaJIEHTHO-IIPUIIIATHUX 0 HiTPOIIEII0JI03HOI MeM06-
paHi BuM3HAUaJ M 3a iHTEHCHBHiCTIO (apOyBaHHS
30H HaHECEeHHs 3pas3KiB [e3iHTerpoBaHNX PO3UNHIB
aimocom. IlomepenHbo (pakiliro MenTUAiB, AKi He
iHKanCcysbOBaHiI B JIiMOCOMHUX «OyiabpOamIkax» Ta
MiKpoMimeau Bigminsaaum Bif CKOHIIEHTPOBAaHUX B
ocani aimocom. Ha HiTpomeon03Hi MmemOpaHu 1e-
peHoOCUJIU eMyJIbcito 6inKiB i minixiB micaa nepepos-
YMHEHHS PO3UMHAJIY 3HOBY Y TOMY 3K caMOMYy 00°eMi
docharuoro 6ydepa npu pH 4,0, Ta yabTpasByKo-
BO1 mesinTerpanii. Iukybaiisa mem6panu y Qikcyio-
yomy posumsi 3 0,5 % rmrorapoBum gianbaerizom
IIPUBOJAMJIA O YTBOPEHHA KOBAJIEHTHUX MiKMOJIe-
KYJAAPHUX 3IIUBOK IENTUAIB 3 HiTPOIEJIIOJ03HIM
maTpukcom Mmem6panu. Bogaouac 40 % cuupToBuit
po3uYuH PO3UMHAI (ochHaTUAUIXOJIH COEBUX 00-
6iB. BuwmiproBasu BiZHOCHe ONTHYHE IOTJIMHAH-
HS [OOT-IJISIM 3 BHUKOPHUCTAHHSAM iHTErpyiouoro
KOMII'I0TepHOro aencutomerpa. Orpumani gaui Big-
MOBiIHOI ONTUYHOI T'yCTHMHU ILJIAM Ha MeMOpaHax
BIATIOBIiAHMX CTAHZAPTHUX PO3BEJEHb i ILJIAM pPO3-

YMHIB JIiTOCOMHOI cKJyazoBoi mpenapary «Edianab»
cIpeil MOPiBHIOBAJIM 3a KPUTEPiAMU:

» CroenugiunicTs KinbKicHOTO 3a6apBJIeHHA HA
3B’sI3aHUI 3 MeMOpaHOIO 6iJIOK;

- IToporose rpanuuHe 3HAYEHHS KOHIIEHTPAIil
B cTaHgapTHUX po3unHax BCA;

.

IToporose rpanuuHe 3HAUEHHA IITyMy 3abaps-
JIeHHA MeMOpaHu;

.

IIpomnopiiifinicTs miromni mikiB Ha geHcuTOTpa-
Max MeMOpaH Bix KoHIleHTpaIlii 61Ky B HaHe-
CEHOMY 3pasKy;

IIponopuitinicte miomi mikiB Ha meHCHTO-

.

rpaMax mMeMOpaH Bix mioili miky (IIBHIKO-
cti gudysii 6i1kiB pisHOI MONEKyIAPHOI Macu

i BigmoBizHO po3mipy misam.
3rigHo BUMOTr HOpMaTuBHOI fokyMmeHTanii MKA
mpenapaTry KOHTPOJIIOBAJIXU BMICT HENTUAIB JEIIPO-
TelHi30BAHOT'O0 JEepPMAaJIbHOTO Iapy IIKipu cBUHI
B JillocoMax B MeXXKaX, IIf0 BU3HAYEHi AK ITOPOTroBi
y TIOPiBHAHHI 3 BiAHOBiJHUM YMHOM BimgKajiOpoBa-
HUMU 3pasKaMu PO3UYMHIB cTaHAapTiB 6inkiB. Cirifg
BigmiTuTH, 1o y mifgibparux ymoBax Qikcairii, sa-
OapBiieHHA Ta 3He0apBJIeHHA MeMOpaH BigMmuBa-
i, BomHOUAC, 3B’A3yBaJIUCS
HU3BKOMOJIEKYISAPHI

Jucd Jinigum jinmocom
3 HITPOIIeJI0JI03010 GiaKM i
mentugi. TaKuM 4MHOM, BHAJIOCSA HiBEJIIOBATH 3a-
Baxawomui BIauB (pocharugunxoniny. OcKinrbku
IJI TIPUTOTYBAaHHA BUIPOOYBAHOIO PO3YUHY BU-
KOPHUCTOBYBAJIM OcCal JillOCOM, IIPM PO3PaXyHKaX
KinprocTi mentuais B npenapari «Edians» BusHa-
yajau caMe MeNTuH, o OyJiu iHKancyIboBaHi y Jii-
nocomu, abo azcopboBaHi Ha JimocoMax, YU BKJIIO-
yeHi y Gimrapu sinigis. IIpu 3abapBierHi MeMOpan
pisuMu 6apBHUKaMu (po3dunHOoM Kywmaci) 6yso Bu-
SBJIEHO HaWKpAaIly BiATBOPIOBAHICTH pe3yJIbTATiB,
crmocTepirajgache KOHTPACTHICTD 3a0apBJIEHHS IIIAM
0 BifHOIIEHHIO 10 (h)OHOBOT'O 3a0apBJIEHHA YUCTUX
ningaox memOpanu. Ha Bigminy Bij 3aGapBiieHHS
posumaoM cpibuma (DY crarri 2.2.31 «Exextpo-
dopesd» ODY [omn.l) crifixe doHOBe 3a0apBIEHHSA
cpibsiom MeMOpaHM He [O3BOJIMJIO BUKOPUCTOBY-
BaTH Ieil OiJIBIN YyTJAWBUI METOJ AEeTeKIil 6iaKy.
BunpobyBarua 3abapBiieHHA MeMOpaH 6apBHUKOM
aJbIIMaHOBUM CHUHIM, AKW coemudiuHo 3abaps-
JIIOE€ TUIIKOIIPOTEeiHM, BUSABUJIOCH HEIIPUAATHUM Hi
IS MOAEJNbHUX PO3UMHIB 6iNKiB, HI AJIA posyu-
HY BumpoOyBaHoro mpemapary «Edianab». B okpe-
MHUX JOCJHi[KeHHSIX IOPiBHIOBAJMW NIPUIATHICTH
3abapBioBaHHa 0inkiB Kywmaci dapOysanbauM
R250 ra G250, anaJis mpoBogu/Iu apaJjieJbHO IPU
KOXKHOMY KijnbKicHOMY BuaHaueHHi. Hamu exc-
epUMEeHTaJIbHO OyJ0 3’ACOBaHO, IO ONTUMAaJbHA
KOHIIeHTpAallid HaHeCeHHA3Pa3KiB Po3UnHiBOiIKiB—
20 MKJI, 1[0 HAAifTHO [03BOJIsIE BUSHAUNTH KOHIIEH-
Tpalifo 6iJIKiB B CTAaHZAPTHUX PO3BEAEHHSIX B MEXK-
ax Bim 50-120 mir/mu. Hasa MOpiBHAHHA BILIUBY

[21] ——
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cuenudiky 3B’sI3yBaHHA 3 MeMOPAHOIO Ta BJIACTU-
BOCTell 3a0apBJiieHHS PO3YMHOM OapBHHKa Kymac-
ci G-250
B AKOCTi MOKJHMBOTO CTaHAApTy 3abapBJieHOTO 0iJI-
Ky— mutoxpomy C . Bysio mokasaHo, 10 BHACJIiJOK
HeJIIHiTHOT'0 HeIIPOIIOPITifTHOT0 3B’A3yBaHHS 3 0apB-

TIPOBOAMJIN TIapajieIbHI JOCTimKeHHA

HUKOM I1ei 6iJI0K He ITiAXOAUTH B AKOCTi CTAHAAPTY,
Ia€ 3aBUINEHHI BiTHOCHI 3HAUEHHSA KOHIIEHTPAILilA.

HusbkomonekynAapHi menTupy JgimocoMm micius
dircanii memOpaH OGJOKYBaJIbHUM PO3UMHOM IJIO-
TapoOBOr'0 JiaJbAerify YTBOPIOIOTH CTa0iIbHI KOHTP-
ACTHI KOMILJIEKCH ILJISIM, 110 He 3He0apBJIIIOIOTHCA Ha
i MmemOpaHu. 3abapBieHHa 6iJKiB Ha HiTpOIETIO-
JIO3HUX MeMOpaHaXx HO3BOJSAE€ HANiHHO BUSHAUUTHU
Big 80 mo 250 mMr/mu 6iJIKy mpu HaHECEHHI mJiAMa-
mu 1o 20 mkJ. B mopiBHAHHI agcopOiiis 6apBHUKA
B ILIIMAX MOJEJIbHUX PO3UMHIB cIiBpo3MipHa i3
BiATIOBiHMMY 3HAUEHHAMU PO3UYMHIB 3pas3KiB mpe-
napary «Edianb», He mepeBUIIlye BUMOT HODMAaTUB-
HOI AOKYMeHTAaIlii Iofo KOHIEHTpaIili menTupis,
a BiXWJIEHHS BiJl cepeHBOrO 3HAUEHHSA OKPEMUX
BUMIipIOBaHb CTAHOBUTH He Oisbime 12,0%.

151 oIiHKY pes3yIbTaTiB JeHCUTOMETPil HaHece-
HUX Ha MeMOpaHY i 3a0apBJI€HUX IJIAM JOCIiIsKe-
HUX PO3UYMHIB IIPOBOAUJU AOCIHIiIKEeHHA DPO3UMHY
3 3 HOMiHAJIbHOIO KOHIIEHTpAaIlieo 6iJIKy BiZHOCHO
BCA (teoperuuno C=0,12 mr/mia), emMyJabciiitHOTO
PO3YUHY JIiNOCOMHOTO OCaZly 3 ABOKPATHOIO KOH-
meHTpaiieio (reoperuuno C=0,250 mr/mi) Ta BABiui
PO3BeIEHOT'0 3pasKy Ipernapara pO3UYNHOM ILIanebo
(«moposkHi Jimocomm»). B mopiBHAHHI 3HaueHHSA
BMicTy GinKy i BiAmOBiZHI MOKA3HMKW BiZHOCHOTO
3HAUEHHSA ONTUYHOI rycTuHU (afcopOiia) GapBHU-
Ka B IJIAMAaX MOJEJbHUX PO3UYUHIB cliBpo3MipHa i3
TEOPEeTUYHO OUiKYBaHUMU 3HAUCHHAMU. Bigxuien-
HA BiJi cepeHBOTO 3HAUEHHA CTAHOBUTH He GijbIre
5,0% s BiAMOBiAHWX TEOPETUUYHUX 3HAUEHD KOH-
meHTpanii menTuiB. BusHaueHHA KOHIIEHTpPAILil
nentuxaiB B npenapari «Edians» Ha ocHOBi meHcH-
TOMeTpii HaHeCeHUX Ha HiTPOIEJTI0J03Hy MeMOpaHy
IOCTiIyKeHnX PO3UMHIB HaBeaeHi B TabJI. 2.

Cepia OKpeMUX [OOCTiIKeHb MEeTOAOM IeHCHU-
TomMeTpii AOT-BiIOMTKIB HJid BMUBHAUEHHA BMIiCTy
NeNTUIIB MOKAa3aJio, IO 3alpPOINOHOBAHUN aHaJi-
TUYHUU METOJ, BiAIIOBifae IPUUHATHNM KPUTEPiaM
TOYHOCTi BU3HAUEHHA HUKHBOI MeXKi, B miamasomi
KoHIeHTpanin 100-250 MKI/MJI BUTPUMYMIOTHCS
BUMOTH [0 JiHitiHocTi. Kpim Toro 6ysa miaTBepmke-
Ha BHYTpimHBONIaboOpaTopHa Ta MikjaabGopaTopHa
TOYHICTD 3TiHO 3araJbHONPUNHATAM BUMOTaM.

BHCHOBRKH TA ITEPCIIEKTHUBHA

IIOJAJBIINX JOCHIAKEHD
ITopiBHsAHHA piBHMX METOAiB BU3HAUEHHS O0iJ-
KiB B CKJIaJi JIimOCOM ITOKa3aJio, IO Ha HMPaKTHUIli
MeTOJ BU3HAUEHHA MenTUAHOI (pakmili Jgimocom
SDS-esmexkTpodopesoM B KamijlApaX IMOCTYIAETHCS
MEeTOAUI JEeHCUTOMETPUYHOTO BUBHAUEHHA Bil-
OMTKiB MENTHUIiB HA HITPOIEJIIOJO3HUX MeMOpaHax.
B ymoBax BupoOGHHMITBA OiJIBII IifXOMKUU CIIPO-
IeHWii BapiaHT BU3HAUEHHS IENTUAIB JilloCOM
ZIOT-
nmepeHeceHnX Ha HiTPOIEJII0NI03HIN MeMOpaHu

METOZOM TOHKOIIapoBoi xpomarorpadii
3pas3KiB mpemapaTry 3 HaCTYIIHOIO (POTOMETPUYHOIO
IeHCUTOMETDier. 3a JOIOMOrOI BUKOHAHHSA Iapa-
JIEIBHUX €KCIEPUMEHTAJIBbHUX IOCJHIiJKeHb ABOMAa
pisauM Mertomamu (SDS-enexrpodopes menTuzpis
B Kamigapi Ta agcopOiiiina xpomarorpadis Ha
MeMOpaHax) ONTHMU30BAHO METOOUKY BU3HAUCHHS
Ta KOHTPOJIOBAHHS BMiCTy menTuiiB B mpemapari
«Edianb», ki ycknagHeHHiI HagBHicCTIO Gdocdoori-
mixiB B mpenapari.

ITEPEJIIK BUKOPUCTAHUX
ISKEPEJI THOOPMAIIIL

1. BioGesmneuyHi HAaHOYACTUHKY METAJiB B HAHOME-
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Bum. 4. — C. 72-77.

2. Béxkep 0. Xpomarorpadusa. UHcTpyMeHTaIb-
Hasd aHAJUTUKA: METOABI XpoMaTorpaduu u Ka-

Ta6auusa 2
IToka3HuKM BMiCTy IENTUIIB IIpenapary
No . Bumoru PegynpraTu aHaIizy
n/u Haiimenysanns noxasumuia srigzno MK X, Xi(m) X, %; RSD,, Kpurepiii npuitHaTHocTi
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VIK 615

TI. 1. Bopmenckmii, T. I. Apubix, B. H. Yat6ausrit
PA3BPABOTKA METOOIHUKH KOJIMYECTBEHHOI'O OIIPEIEJIEHUS TENCTBYFOIIINX
BEIIIECTB JIUIIOCOMAJIBHOI'O CITPEA 1JII HAPYKHOI'O IIPUMEHEHUSA «9®UAJIb»

UDC 615

IIpoBeseHbI KOMILJIEKCHBIE (DUBUKO-XMMUUECKUE KCCJIEJOBAHUSA, KOTOPHIE T0O3BOJIUJIY OITHU-
MU3UPOBATh U aIPOOUPOBATE B YCJIOBUAX IPOU3BOJACTBA [BA AHAJIUTUUYECKUX METO/a OIpPes-
€JIeHUSI KOJUWYECTBEHHOI'O0 COJNEPIKAHUA HHKAICYJIUPOBAHHBIX B JIMIIOCOMBI KATHMOHHBIX
IIeNTUI0B JePMaJbHOTO CJIOA IIKYPHI CBUHEH B IIpemapare cupeil «Jdduans». PazpaboTaHbl
¥ BHEJIPEHbI METOAVUKY IIPOBEPKU KauecTBA MPOMEKYTOUYHOMN MIPOAYKIIUN U CIeIIU(PUKAIUNA
KOHTPOJISL HA dTale IIPOU3BOJCTBA cpesi «I(Puajb»: BKIIOUEHNE KOHIleHTpaTa 6esKa B cyc-
MeH3UI0 JUMOCOM (TOJYIPOAYKT), HOJYUeHNe TOTOBOM ()OopMbI (He (hacoBaHHAA IPOAYKIIUA),
dacoBKa (He MapKUPOBaHHA MIPOAYKIIU).

Kniouesvie cnosa: numocombl, MENTUABI, TOHKOCJIOWHAsA xpomarorpadus, amexTpodopes,
creKTpodOTOMEeTPU A, JEHCUTOMETDHU S, CIIPEH.

G. I. Borschevsky, T. G. Yarnykh, V. N. Chabany
DEVELOPMENT OF TECHNIQUE FOR ASSAY OF ACTIVE SUBSTANCES
IN “EFIAL” LIPOSOMAL SPRAY FOR EXTERNAL USE

The comprehensive physical-chemical studies have been conducted, which allowed the op-
timization and testing of the two analytical methods for assay of liposome-encapsulated
cationic peptides of porcine derma in Efial spray under production conditions. The follow-
ing techniques for in-process quality control and specifications for in-process control dur-
ing manufacture of Efial spray have been developed and implemented: inclusion of protein
concentrate into liposomal suspension (semi-product), obtaining of final dosage form (bulk
product), filling (unlabeled product).

Key words: liposomes, peptides, thin layer chromatography, electrophoresis, spectropho-
tometry, densitometry, spray.
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